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NORTHWESTERNARKANSAS
(DECAPODA: CAMBARIDAE)

Horton H. Hobbs, Jr., and Arthur V. Brown

Abstract. —Anew troglobitic crayfish, Cambarus {Jugicambarus) aculabrum,

is described from two cave streams in Benton County, Arkansas. Its closest

affinities are with three other troglobitic species occurring in the Ozark region:

C. (J.) zophonastes from Arkansas, C. (J.) setosus from Missouri, and C. (J.)

tartarus from Oklahoma.

The crayfish described herein from Ben-

ton County, Arkansas, is the second trog-

lobitic decapod to be reported from the state.

Only the rare Cambarus {Jugicambarus) zo-

phonastes Hobbs and Bedinger (1964:11),

known from a single locality (Hell Creek

Cave) in Stone County, has been found pre-

viously. Two additional closely related al-

binistic species, however, occur in the Ozark

region: C. (J.) setosus Faxon (1889:237) in

southern Missouri, and C. (/.) tartarus

Hobbs and Cooper (1972:51) in eastern

Oklahoma. The more distantly related trog-

lobitic C. (/.) cryptodytes Hobbs (1941:110)

frequents subterranean waters of the pan-

handle of Florida and southwestern Geor-

gia. (For a review of what is known about

these crayfishes, see Hobbs, Hobbs, and

Daniel 1977.) Features that will aid in dis-

tinguishing between them are pointed out

in the appended key and are illustrated in

Fig. 2.

Cambarus {Jugicambarus) aculabrum,

new species

Figs, la-1, 2a-c, e, j, n

Diagnosis.— ^ody and eyes without pig-

ment, latter reduced. Body and chelipeds

studded with conspicuous stiff" setae. Ros-
trum usually with small marginal spines,

occasionally tapering to apex without set-

ting off" distinct angle at base of acumen.

Areola 17.5 to 54.5 times as long as wide,

comprising 43.2 to 47.2 percent of entire

length of carapace (50.3 to 55.3 percent of

postorbital length), and with 1 or 2 punc-

tations in narrowest part. Cervical spines

minute; suborbital angle lacking; postorbit-

al ridges reduced but sometimes with very

small, corneous apical tubercles. Antennal

scale 1 .7 to 1.8 times as long as wide, broad-

est distinctly distal to midlength. Chela with

subrectangular palm bearing irregular me-
sial arrangement of 20 to 25 tubercles; lon-

gitudinal ridges of fingers well developed.

Hooks on ischia of third pereiopods of male

distinctly compressed, not reaching ba-

sioischial articulation, and not opposed by

tubercle on basis. First pleopod of first form

male with rather long, strongly recurved,

scythe-like central projection bearing dis-

tinct subapical notch; mesial process ap-

pearing somewhat degenerate, not inflated,

with basal part of distal (morphological ce-

phalic) margin shallowly concave, and dis-

posed at about 1 20 degrees to shaft of ap-

pendage; proximolateral lobe not set off from

shaft by groove. Annulus ven trails subsym-

metrical in outline, caudal part slightly

movable; cephalic half traversed by deep

submedian longitudinal trough; sinus orig-

inating on caudolateral (either right or left)

side of trough from which coursing cau-

domesially and, crossing median line, con-

tinuing to fossa, and from latter turning
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Fig. 1. Cambarus (J.) aculabrum (a, b, f-1 from holotype; c, e from morphotype, and d from allotype): a,

Lateral view of cephalothorax; b, c, Mesial view of first pleopod; d, Annulus ventralis; e, f, Lateral view of first

pleopod; g, Caudal view of first pleopods; h, Ventral view of basal podomeres of third and fourth pereiopods;

i, Right antennal scale; j, Dorsal view of carapace; k, Epistome; 1, Dorsal view of distal podomeres of cheliped.

gently to median line where, after following

it for short distance, ending on caudal wall

of annulus. First pleopod of female repre-

sented by minute tuberculiform papilla.

Holotypic male, form I: Body subovate,

strongly depressed (Figs, la, j). Abdomen
narrower than thorax (9.1 and 11.6 mm).

Areola narrow, 36.7 times as long as wide,

with 1 punctation in narrowest part; length

of areola 45.8 percent of entire length of

carapace (53.9 percent of postorbital length).

Rostrum with weakly thickened, elevated,

strongly convergent borders bearing minute

corneous tubercles at base of acumen; latter
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with upturned corneous tip overreaching

base of ultimate podomere of antennular

peduncle; upper surface of rostrum shallow-

ly concave and bearing setiferous puncta-

tions, those on mesial flank of both borders

deep. Subrostral ridge well developed and

evident in dorsal aspect along basal half of

rostrum. Postorbital ridges weak, deeply

grooved dorsally, and dextral member with

small corneous tubercle on cephalic extrem-

ity. Suborbital angle absent; branchiostegal

spine small. Cervical spine also small but

with acute, corneous tip. Carapace conspic-

uously punctate dorsally; hepatic, mandib-

ular, and anteroventral branchiostegal re-

gions tuberculate, most of branchiostegites

granular; majority of punctations and gran-

ules supporting setae, many of which erect.

Abdomen and carapace subequal in length

(24. 1 and 24.0 mm); pleura rather short and

rounded ventrally. Cephalic section of tel-

son with two spines in each caudolateral

comer, more mesial one movable. Proximal

podomere of uropod with acute spine on

mesial lobe; mesial ramus with moderately

well developed median keel terminating

distally in small premarginal spine; spine

also present on distolateral angle.

Cephalic lobe of epistome (Fig. 1 k) sub-

triangular with acute anteromedian angle,

anterolateral margins elevated (ventrally),

dextral one bearing 2 small tubercles; main
body of epistome with longitudinal median

trough lacking well-defined fovea, but dis-

tinct oblique ridge (not illustrated) extend-

ing anterolaterally from lateral extremity of

arched zygoma. Basal segment of antennule

with well developed spines lightly mesial to

median line at base of distal third of pod-

omere. Antennal flagellum broken. Anten-

nal scale (Fig. li) decidedly wide, broadest

distal to midlength; thickened lateral part

terminating distally in acute, corneous-

tipped spine overreaching tip of acumen and
almost attaining distal extremity of anten-

nular peduncle.

Right chela (Fig. 11) little more than 3.5

times as long as wide, slightly depressed,

and with subrectangular palm; mesial mar-

gin of palm with about 24 tubercles ar-

ranged roughly in 2 staggered rows and many
with long, stiff" setae extending from their

distal bases; base of palm with irregular row
of 9 or 10 tubercles extending transversely

from ventrolateral condyle across lateral and

dorsal surfaces to level of dorsomesial con-

dyle; ventrodistal surface of palm with 3

submedian tubercles: 2 on proximal flank

of oblique ridge and 1 proximal to them;

lateral margin with row of low tubercles

along proximal half and setiferous puncta-

tions distally; almost all punctations and tu-

bercles on palm and fingers supporting long

stiff" setae. Opposable margin of fixed finger

with 2 rows of tubercles: dorsal row con-

sisting of 9 on proximal half and 2 minute

ones (too small to include in illustration) in

distal third; ventral row of 5 beginning just

proximal to midlength of finger and ex-

tending to base of distal fourth; tubercles of

both rows with corneous tips; single row of

minute denticles extending almost entire

length of finger between dorsal and ventral

rows of tubercles. Opposable margin of dac-

tyl with single row of 16 tubercles along

proximal four-fifths of finger interspersed

among single row of minute denticles; all

tubercles, except for abraded ones, with cor-

neous tips. Dorsal and ventral surfaces of

both fingers with well developed longitu-

dinal ridges; mesial margin of dactyl with

conspicuous setiferous punctations.

Carpus of cheliped longer than broad (5.6

and 4.2 mm) with shallow, oblique furrow

dorsally; mesial surface with 2 large spike-

like tubercles situated distal to 3 much
smaller ones; ventral surface with 3 tuber-

cles on distal border, middle one smaller

than others, mesial one largest; lateral sur-

face with oblique row of several small tu-

bercles and few others more proximally sit-

uated, 2 somewhat dorsally and 1 ventrally;

podomere otherwise bearing setiferous

punctations.

Dorsal surface of merus with single row

of tubercles basally, but tubercles forming
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distally broadening band beyond mid-

length; ventral surface with mesial and lat-

eral rows of 1 5 tubercles each, those in distal

half of both rows spikelike. Mesial and lat-

eral surfaces punctate, and distolateral ex-

tremity with single spikelike tubercle. Is-

chium with ventromesial row of 4 small

tubercles distal to fracture suture.

Hook present on ischium of third pereio-

pod only (Fig. Ih); hook strongly com-
pressed and not reaching basioischial artic-

ulation and not opposed by tubercle on basis.

Coxa of fourth pereiopod with rounded,

somewhat compressed caudomesial boss.

Coxa of fifth pereiopod without promi-

nences. For measurements see Table 1

.

First pleopods (Figs, lb, f, g) reaching

coxae of third pereiopods when abdomen
flexed. See "Diagnosis" for description.

Allotypic female: Differing from holotype

in other than secondary sexual features in

following respects: acumen almost reaching

distal margin of penultimate podomere of

antennular penduncle; postorbital ridges

with minute, corneous apical tubercle; right

cervical spine reduced to small tubercle; ab-

domen longer than carapace, and pleura

more flared; both anterolateral margins of

cephalic lobe of epistome with 2 tubercles,

dextral with rudimentary third one, and

most anterior one situated adjacent to

rounded apex of lobe; oblique lateral ridge

of main body of epistome with small spine

at lateral extremity; antennal flagellum also

broken but reaching fifth abdominal ter-

gum; mesial margin of palm of right chela

with 1 8 tubercles (left with 20) arranged in

2 rows; ventrodistal surface of palm with 1

(right) or 2 (left) tubercles; opposable mar-

gin of fixed finger of right cheliped with 6

tubercles (8 on left) in dorsal row and 3 (4

on left) in ventral row; opposable margin of

dactyl with row of 10 (9 on left); mesial

surface of right carpus with 1 spikelike tu-

bercle and 6 smaller ones (left with 1 and

4); merus of right cheliped with ventrolat-

eral row of 1 1 tubercles and ventromesial

one of 1 6 (most spikelike); ischium of both

Table 1 . —Measurements (mm) of Cambarus (J.)

aculabrum.

Holo-
type
31

Allo-

type,

+

Mor-
pho-
type,

3 11

Topo-
type

31

Carapace:

Entire length 24.0 23.8 19.7 23.1

Postorbital length 20.4 20.8 17.7 19.7

Width 11.6 11.8 9.9 11.6

Height 7.7 7.3 7.1 8.4

Areola:

Width 0.3 0.2 0.2 0.3

Length 11.0 10.9 8.9 10.9

Rostrum:

Width 2.7 2.8 2.5 2.6

Length 3.9 3.6 3.3 3.3

Chela:

Length, palm

mesial margin 8.9 8.9 7.5 7.9

Palm width 6.7 7.5 6.1 6.5

Length, lateral margin 24.7 23.5 20.0 22.4

Dactyl length 14.3 13.1 11.2 13.0

Abdomen:

Width ,9-1 10.3 7.9 9.3

Length 24.1 25.6 22.0 25.1

chelipeds with ventromesial row of 3 small

tubercles distal to fracture suture.

Annulus ventralis (Fig. Id; see also Fig.

2n) as described in "Diagnosis."

Morphotypic male, form II: Differing

from holotype in following respects: acu-

men falling short of midlength of ultimate

podomere of antennular peduncle; postor-

bital ridges very poorly developed and nei-

ther with tubercle at cephalic extremity; ab-

domen longer than carapace; antennal scale

with distolateral margins more concave, and

left basal angle with small tubercle, disto-

lateral spine reaching distal extremity of an-

tennular peduncle; ventrodistal surface of

palm of right chela with single tubercle on

proximal flank of oblique ridge, left as in

holotype; opposable margin of fixed finger

of right chela with 6 tubercles in dorsal row

and 3 in ventral (left chela with 6 and 2);

opposable margin of dactyl with row of 1

tubercles on right chela and 1 3 on left; ven-
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tral surface of merus of right cheliped with

1 1 tubercles in lateral row and 1 3 in mesial

(14 in each row on left); tubercles in ven-

tromesial row of ischium very small. Typ-

ically, hook on ischium of third pereiopod

smaller but otherwise similar to that in ho-

lotype. First pleopod (Fig. Ic, e) with ter-

minal elements more robust but disposed

almost as in holotype, although mesial pro-

cess more strongly reflexed.

Type locality. —LoganCave, about 1 1 km
east of Shiloam Springs, Benton County,

Arkansas (Gallatin Quadrangle T. 18N, R.

32W, Sec. 33; 36°11'50"N, 94°22'50"W).

This Ozarkian solution channel, located in

the Mississippian cherty-limestone Boone
Formation of the Springfield Plateau, is ap-

proximately 2000 m long. Water flows

(about 19,000 m^/day) through the entire

length of the cave and forms a brook where

it surfaces at an elevation of about 323 m.

A conical sink hole (10 m diameter x 10

m deep) provides a second access to the

passageway about 300 mupstream from that

at the spring opening. Collapse of the cave

roof formed the sink and dammed the

stream, creating an underground lake about

200 m long, 2-6 mwide, and 2-3 mdeep.

Most of the Cambarus (J.) aculabrum have

been seen in this pool, but they also occur

in other reaches of the stream. They are

usually found along the side walls of the

pool or at the margin of the stream. As many
as six have been seen during one survey, but

more often not one is in evidence. The cave

contains a diverse array of other species in-

cluding among the aquatic forms, an epi-

gean crayfish, Orconectes neglectus neglec-

tus (Faxon); Ozark cavefish, Amblyopsis

rosae (Eigenmann); isopods, Caecidotea sti-

ladactyla Mackin and Hubricht; amphi-

pods, Stygobromus ozarkensis (Holsinger);

sculpins, Cottus carolinae Gill, and sala-

manders, Typhlotriton spelaeus (Stejneger),

Eurycea lucifuga Rafinesque, E. longicauda

(Green), and E. multiplicata (Cope). Ter-

restrial cave inhabitants include a large pop-

ulation of gray bats, Myotis grisecens How-
ell, other bats, e.g., Pipistrellis subflavus

Cuvier, collembolans, beetles, dipterans,

millipedes, and pseudoscorpions.

Disposition of types.— The, holotype, al-

lotype, and morphotype are deposited in the

National Museum of Natural History

(Smithsonian Institution), numbers 219149,

219150, 219151, respectively. Paratypes,

consisting of 1 5 I from Logan Cave, and 3

5 I, 3 (3 II, and 1 9 from Bear Hollow Cave
(see "Range"), are also in the Smithsonian

Institution.

Size.— The largest specimen available is

a female from Bear Hollow Cave possessing

a carapace length of 28.2 mm(postorbital

carapace length, 24.0 mm). The largest (the

holotype) and smallest first form males have

corresponding lengths of 24.0 (20.4) mm
and 16.2 (13.7) mm, respectively.

Range. —This crayfish is known from only

two localities, both in Benton County, Ar-

kansas; the type locality and Bear Hollow

Cave which is situated about 38 km NNW
of Logan Cave (T. 21N, R. 30W, Sec. 18;

36°29'50"N, 94°13'25"W). The latter cave

is also a solution tunnel in the Boone For-

mation, but the opening on the hillside is

at an elevation of 1 1 60 feet (354 m) and the

small stream in it no longer discharges at

the surface. There is less habitat available

in the much smaller stream (about 200 m
long and 0.2 mdeep) in Bear Hollow Cave

than in the type locality, but as many as

nine crayfish have been seen during a single

survey. The cave fauna is much less diverse

than that in Logan Cave, probably reflecting

Fig. 2. Epistome and secondary sexual features of troglobitic members of subgenus Jugicambarus (a, epistome;

b, i-m, mesial view of first pleopod of first form male; c, lateral view of same; d-h, caudal view of same; n,

annulus ventralis): a-c, n, Paratypes of C. (/.) aculabrum from Bear Hollow Cave; d, i, Holotype of C. (J.)

zophonastes; e, j, Holotype of C. (J.) aculabrum; f, k, C. (J.) setosus from Smallins Cave; g, 1, Holotype of C.

(J.) tartarus; h, m, Holotype of C. (/.) cryptodytes.
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the lower energy source resulting from the

absence of a large colony of bats.

Seasonal data.—¥\vsX form males were

obtained on 3 1 December 1985, 16 January

1986, 20 February 1986, 8 October 1986,

and 25 February 1987. Females carrying eggs

or young have not been observed.

Variations.— ThQ most striking varia-

tions noted are in the shape and degree of

development of the marginal tubercles of

the rostrum, the ornamentation of the an-

teromedian lobe of the epistome, and in the

relative width of the areola. The rostral

margins may converge almost from the level

of the orbit to the base of the acumen, or

they may be subparallel or even slightly con-

vex laterally. Moderately well developed

marginal tubercles may mark the base of

the acumen, but they may be minute, and

occasionally are absent (perhaps resulting

from injury in an earlier instar) and the an-

gle missing at the base of the acumen. The
anteromedian lobe of the epistome is ba-

sically in the form of an isosceles triangle

with a relatively broad base; however, the

anterolateral sides may be slightly concave,

unevenly and asymmetrically crenate, and

in at least one specimen the anterolateral

angles are produced anteriorly (Fig. 2a); in

all of the specimens examined, however,

there exists an anteromedian, subacute an-

gle. As pointed out above, the width of the

areola is decidedly variable, ranging from

1 7.5 to more than 50 times as long as broad.

Other variations occur in the numbers of

tubercles on the several podomeres of the

cheliped, but they scarcely extend the range

of numbers noted in the descriptions of the

primary types. Compare Figure lb, f with

2b, c.

The populations in the two caves seem
consistently to differ in two respects: spec-

imens from the type locality exhibit rostra

with more strongly convergent lateral mar-
gins than do those from Bear Hollow Cave;

also, the areola is proportionately narrower

(36.3 to 54.5, avg. 43.0 times as long as

wide, n == 4) than that in specimens from

the latter (17.5 to 35.3, avg. 26.8, n = 7).

Relationships. —There is every reason to

believe that the four troglobitic crayfishes

of the Ozark Region are more closely allied

to one another than any one is to other trog-

lobitic or epigean species. They resemble

each other so closely, and the ranges of vari-

ation are so similar that one is almost forced

to conclude that, unlike the troglobitic Pro-

cambarus in Florida in which at least three

separate origins from epigean ancestors were

postulated by Hobbs and Franz (1986), they

appear to have been derived from a single

stock that gained access to an early subter-

ranean channel in the Ozark uplift. In this

stock, a mien that was to become charac-

teristic of all of the troglobitic Jugicambarus

now known to inhabit the subterranean

waters of the Ozark region was soon ac-

quired. The features contributing to the ex-

isting similarities are apparently so much in

accord with the similar environments in

which subsequent isolated populations have

become established that few consistently

unique qualities, except in secondary sexual

characters of the males, can be found in any

of them.

The only local clues as to the nature of

the ancestral epigean stock that entered the

Ozark region must be sought in the very

poorly known C. (J.) causeyi (Reimer 1966:

9). But, like its troglobitic relatives, this rel-

ict has become so highly adapted (burrow-

ing in seepage areas and in the substrate of

small headwater streams) that surely its

physiognomy is unlikely to reflect many an-

cestral qualities of the early epigean Ozark-

ian Jugicambarus stock any better than do

those of the troglobites. For example, its

strongly compressed body is unique in the

subgenus, and few other members of Cam-
barus appear to be so slender. Likely a better

appreciation of the visage of the most recent

epigean antecedent of the troglobites might

be gained by turning to the stream-dwelling

Jugicambarus frequenting the Cumberland
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Plateau and Highland Rim of Tennessee and

Kentucky. Perhaps surprising is the obser-

vation that marginal spines or tubercles on

the rostrum, considered generally to be a

primitive feature in crayfish lineages, are

lacking in all Jugicambarus except the

Ozarkian troglobites! Does their presence in

these cave dwellers represent a primitive

retention or an atavistic recurrence?

Two features seem consistently to set C.

{J.) aculabrum apart from its close relatives.

The anteromedian lobe of the epistome is

produced anteriorly in an acute or subacute

apex, hence the name accorded the species,

and the first pleopod, which lacks even a

trace of a groove at the base of the proxi-

molateral lobe, exhibits a strongly reflexed,

distally tapering central projection that bears

a shallow subapical notch. The following

key should aid in the identification of the

first form males of the five troglobitic mem-
bers of the subgenus Jugicambarus.

Key to the Troglobitic Members of the

Subgenus Jugicambarus

(Based on first pleopods of

first form males)

1. Central projection directed at right

angle to shaft of appendage (Fig. 2h,

m) C (/.) cryptodytes

- Central projection bent more than

at right angle to shaft of appendage

(Fig. 2i-l) 2

2. Proximolateral lobe of first pleopod

set off" from shaft by shallow or deep

transverse groove (Fig. 2f, g) 3

- Proximolateral lobe of shaft of first

pleopod not set off from shaft by

transverse groove (Figs. 2d, e) . . . . 4

3. Central projection short, not taper-

ing, truncate apically (Fig. 2g, 1) . .

C. (J.) tartarus

- Central projection moderately long,

and tapering to rounded apex (Fig.

2f, k) C. (J.) setosus

4. Central projection short and lacking

subapical notch (Fig. 2d, i)

C. (J.) zophonastes

—Central projection moderately long

and with shallow subapical notch

(Fig. 2e, j) C. (J.) aculabrum
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